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TRANSONIC STABILITY AND CONTROL CHARACTERISTTICS

OF A 0,015-SCALE (REMOTELY CONTROLLED ELEVON)

MODEL 44-0 OF THE SPACE SHUPTLE ORBITER TESTED

IN THE NASA/ARC 11-FOOT TRANSONIC WIND TUNNEL
(LATT)

by

- Harry Parrell
Rockwell International Space Division

ABSTRACT

The investigation was conducted in the NASA/Ames Research Center
11-Foot Transonic Wind Tunnel in fﬁé‘hbntﬁﬁaf Jﬁiy 1976. The model was
a Langley-built 0,015-scale SSV Orbiter model with remote independently
operated left and right elevon surfaces. Special attention was direc-
ted to definition of nonlinear aerodymamic characteristics by taking
data at small increments,

The objectives of the test were to obtain transonic aerodynamic
data on control surface linearity and sensitivity to Mach number for
fine-cut speed brake, body flap and rudder deflections and to investi-
gate the interactive’effects of mutual control surface deflections.

Six component &erodynamic force, moment and elevon position data
were recorded for the Space Shuttle Orbiter with various elevon, aile-~
ron, rudder and speed brake deflection combinations over an gngle of
attack range from -2° to 20" at angles of sideslip of 0" and 4°, A4ddi-
tional tests were made over an angle of sideslip iange from -6° to 8
at selected angles of attack. The test Mach numbers were 0.6, 0.8,
0.90, 0.92, 0.95, 0,98, 1.05, 1,12 and 1.2 with Reynolds numbers vary-
ing from 6.0 to 8,75 X 106 per foot,
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NOMENCLATURE

General
PLOT
* SYMBOL SYMBOL DEFINITION
8 speed of sound; m/sec, ft/éec
Cp CP pressure coefficient; (p, -:pm)/q
M MACH Mach number; V/a
P pressure; N/m®, psf
q Q(N=M) dynamic pressure; 1/2pV°, N/m?, psf
Q(Psy¥) o
RN/L RN/L unit Reynolds number; per m, per ft
v velocity; m/sec, ft/sec
a ALPHA angle of attack, degrees
B BETA angle of sideslip, degrees
Y PSI ‘angle of yaw, degrees
¢ - PHI _ angle of roll, degrees
P mass denéity; kg/m3, siugs/rt3
Reference & C.G. Definitions
Ap ‘ base srea; me, £t
b BREF wing span or reference span;‘m, 't
C. g center of gravity _
%REF LREF reference length or wing mean
c aerodynamic chord; m, £t
5 SREF wing area or reference aresa; m2, ££2
MRFP moment reference point
XMRP moment reference point on X axis
YMRP moment reference point on Y axis
ZMRP moment reference point on'Z axis
SUBSCRIPTS |
base
local

static conditions
total conditions
free stream
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PLOT
SYMBOL ~ SYMBOL
Cy CN
Cp CA
Cy CY
cAb CAB
Cap CAF
Ch cIM
Cn CYN
cy CBL
Cr, CL
p cD
cDb CDB
Cpp CDF
Cy cY
Cpy cIM
c, CLN
1

cp csL
L/D 1/D
L/Dp L/DF

NOMENCLATURE (Continued)

Body-Axiz System

DEFINITION

normal-force coefficient; §9£E§E§£9£23
q

axial-force coefficient; 8xial gorce
oF

side force
as

base force
qs

side-force coefficient;
base-force coefficient;
-A4,(py - P)/uS

forebody axial force coerficient, Cp - CAb

pitching -moment coefficient; pltching moment
e

yawing-moment coefficient; Zﬁﬂiﬂﬁgggﬁﬁﬂﬁ
a

rolling-moment coefficient; rollifg moment
us3

Stability-Axic System

1ift cocfficient; Eiéﬁ
q

drag coef{icient; gfgﬁ
aq

base-drag coefficient; Eﬂéﬁggfiﬁ
. a

forebody drag coefficient; Cp - CDb

side-force coefficient; §i§§_§9£ﬁi
q

pitching-moment coefficient; Pitching moment
P RER

yYawing-moment coefficient; XEEEEEFEEEEEE
[oFS] .

rolling-moment coefficient; rolligg moment,
qw

lift-to-drag ratio; Cr/cp

Lift o forebody drag ratio; Cp/cp.



NOMENCIATURE {Concluded)
Additions to Nomenclature

SYMBOL MNEMONIC DEFINTTION
dg, ATILRON aileron, total aileron defleaction angle,

degrees, (left asileron-right aileron) /2

de ELEVON elevon, surface deflection angle, positive
deflection trailing edge down, (left aileron
+ right aileron)/2

CA CA axial-force coefficient unacjusted for base
or sting cavity pressures

CASC CAC sting cavity axial-force coefficient

Ce elevon mean aerodynamic chord, in.

Se elevon planform area, ft.

838 SPDBRK speed brake deflection angle, degrees

Sy RUDDER rudder deflection angle, degrees

O BDFLAP bodyflap deflection angle, degrees

ch/ZB XCP/L normal force center of pressure, percent
reference length

SEL, ELEV-L left elevon surface deflection angle, posi-
tive deflection trailing edge down, degrees

SER ELEV-R right elevon surface deflection angle, posi-
tive deflection trailing edge down, degrees

Asc sting cavity area, m2, ftz

lB body length, n, ft.

AR DUI'BTA incremental angle of sideslip, difference
between two or more test ruas, degrees

GRIT Parameter to denote testing with grit

GRIT = 1 (grit on), GRIT = 0 (grit.off)

Cpb CPB pressure coefficient base

Cp CPC pressure coefficient and cavity



INTRODUCTION

Langley Research Center (LaRC), assisting Johnson Space Center
(JsC) in the Spacé Shuttle development program, is continuing their sup-
port in determining Space Shuttle Orbiter aerodynamics, utilizing, at
present, an ,0l5-scale model having remotely controlled elevons. The
original phase of this project was initiated to determine, systematical-
1y, fine-cut stability and elevon/aileron control characteristics of the
Orhiter and to locate areas of non-linear aerodynamics, and to investi-
rate the sensitivity of these non-linearities to Reynolds number in the
Mach number range from 0.20 to 4,40,

During the analysis of results obtained in this basic prosram.
several areas needing further investigation were discovered. No con .
sideration was given to the possibilitv of interactive mutual irnterfer-
ence effects between control surfaces in combination where one deflected
surface could significantly affect the aercdynamic effectiveness of an-
other, Also, there is a significant lack of data on the rudder effect -
iveness associated with incremental speed brake, or body flap deflec-
tions,

The objectives of these continuing studies are thérefore, to deter-
mine control effectiveness linearity for fine-cut speed brake, body flap,
and rudder deflections, and to investigate the interactive effects of
mutual interference when control surfaces are deflected in combination,

The present investigation was initiated to study the transonic
characteristics, utilizing the NASA/Ames Research Cénter 11-Foot Transo-
nic Wind Tunnel. The test was conducted from July 7 to 2k, 1976,

The test Mach numbers of this investigation were 0.6, 0.8, 0.9, 0.92,
0.95, 0.98, 1,05, 1.12 and 1.20 with Reynolds number varied from 5.0 to
8.75 X 106 per foot. Six component aerodynamic force and moment and
elevon position data were recorded for the Space Shuttle Orbiter with
various elevon, aileron, rudder and speed brake deflection combinatiomns
over an angle of attack range from -2° tn 20° at angles of sideslip of
0° and 4°, Additional tests were made over an aangle of sideslip range

from -6 to 8 at selected angles of attack.
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MODEL DESCRIPTION

The test model was a 0,015-scale model of the Space Shuttle Orbiter
(Figure 2 and 3). The model was constructed at the Langler Research
Center using the nose section forward of full-scale fuselage station
672.8, the vertical tail and OMS pods from an existing Rockwell model
4L9-0, The remainder of the model, the wings, elevons, and body were
constructed from Rockwell-furnished line details. The elevon hinge line
gap was sealed for this test. The left and right elevon surfaces were
driven independently by internally mounted electric motors, The elevon
position was determined by high resolution potentiometers mounted on the
pivot axis of the elevons, thus giving the true position of the elevon
under load at all times. The accuracy of the elevon pousition is the
read-out accuracy of the potentiometer, which was determined to be with-
in 0.2 degree.

The model configuration is summarized as follows:

Orbiter-140A/B/C = B, ¢ Byy Fg Mo Nyq Ry Vg W

26 9
ComponegE Definition
BZé Fuselage per Rockwell Lines VL70-000140A and
VLTO~000140B (Model SS-A00147)
e Canopy per Rockwell Uines VI70-0001L43A and
? VL70-000143B (Model drawing SS-A0014T)

; Slotted version (6-inch) of E,4 elevons per Rock-

43 well VLT0-000145 (Model drawing SS-AO01LT)
Fs' Body flap per Rockwell Lines VL70-000145 {Model
drawing SS-A00147)
Mg OMS/RCS pods per Rockwell Lines VI;70-008L010
(Model drawing SS-AOOLLT)
N, OMS engine nozzle per Rockwell Lines VL70-00014S
8 (Model drawing SS-AOOLET)
R Rudder per Rockwell Lines VLT0-000145 (Model
5 drawing SS-A0O148)

10



MODEL DESCRIPTION (Contirued)

Component
Vg Vertical tail per Rockwell Lines VI,70-0001L6A
(Model drawing £5-A00148)
W

Wing per Rockwell V70-30-905-01 (Basic Control
drawing )

A complete description of model dimensional data is given in Table TIT,
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TEST CONDITIONS

The tunnel conditions existing during the test are summarized in
Table I and the configurations tested are shown in Table II. The model
was sting supported, and the aerodynamic forces and moments were measur-
ed by an internally mounted six-component strain gage balance., The mod -
el was tested "clean" with no transition grit applied, Model angle of
attack was varied from about -2° to 20° for angles of sideslip of 0° and
4", sideslip angles were varied from -6° to 8° at angles of attack of
So, 10" and 15°, Angles of attack and sideslip have been corrected for
the effects of sting deflection under load. Runs were made either by
setting the elevons at a fixed angle of 0, +10°, and -10° or varying the
elevon angle, No correction due to load has been applied to elevon an-
gle since total torsional bending of the elevon has been determined to

he negligitle,
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TEST FACILITY DESCRIPTION

The tests were conducted in the Ames 11- by 11-Foot Transonic
Wind Tunnel which is a variable density, closed return, continuous
flow type, This tunnel has an adjustable nozzle (two flexible walls)
and a slotted test section to permit transonic testing over a Mach

number range continuously variable from 0.4 to 1.4,
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- DATA REDUCTION -

An ITV-VR-36 six-component strain gage balance was used to measure
model forces and moments. A1l final data were presented along a set of
body and stability axes (Figure 1) through the nominal center of gravity
located at F.S. 1076.7 and FRL 375.0. Drag data presented represent
gross drag in that no corrections to free-stream conditions in the base
regions have heen made., Model data were converted to standard NASA co-

efficients using the following constants:

2
Relerence Area 5 = 0.605 t,
ref
Reference Length [ref = 7,122 in,
bt
Reference Span ref = 14,05 in,
Total base area excluding A o
sting cavity h = 0,015 f£t,
, A o
Sting cavity area sc = 0,03:09 1,

14



TABILE T

TEST ¢ ARCLITWT 200-1-11 {TATT}

TEST CONDITIONS

DATE 3 2-22-76

MACH NUMBER

REYNOLDS NUMBER
(per unit length)

DYNAMIC PRESSURE
{pounds/sg. inch)

(degrees Fahrenheit)

STAGNATION TEMPERATURE

6
7.0 x 10

0.60 5.0k4

0.90 7,0 % 10° 8.26

0.90 £.0 x 106 8.72

0,92 7.0 x,106 8.h0

.95 5.0 % 10° 7,36

0.95 7,0 % 10 8.61

0.95 8.0 x 106 10.21

0.95 8.75 % 106 11.18

0.98 7.0 x 10 8,82

1.00 7.0 x 10° 8,96

1.02 7.0 x 106 9.03

1.05 7.0 x 10" 8.2

1.05 8.0 % 10° 11.0b

1,12 .0 x 100 8,70

1.12 8,0 x 10° 1146

1.20 7.0 x 106 10,07

BALANCE UTILIZED: 1TV VB36
CAPACITY: ACCURACY: %%EE;fﬂE%T

NF 2000 1b t 0.0 1 0.011%0.037
SF 980 1b t 491 0,005-0,018
AF 200 1k + 1,0 1b 0, 0011»0, 0037
oM 3000 in-1b =150 in-1b 0. 002=0,008
RM 1200 in-1% t 46,0401 0,000,002
YM 1200 ign.1b £.6.0 1n.1b 0.00F>0,002

COMMENTS:
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TABIE T ({Concluded)

TEST ¢ARCLY'TWI200-1-11 (IATT

TEST CONDITIONS

DATE $9.22 .77

MACH NUMBER

REYNOLDS NUMBER
(per umit length)

DYNAMIC PRESSURE
(pounds/sq. inch)

STAGNATION TEMPERATURE
(degrees Fahrenheit)

A
1.20 8.0 x 10 11.81
BALANCE UTILiZED: LTV VB36 B
CAPACITY: ACCURACY: [}%ELFEQ;,L%@T
NF 2000 1b £10.0 10 0. 011—>-. 0. 037
S 980 1b T how 0, 005—>0, 018
AF 200 1b T 101 0, 00110, 0037
PM 3000 in.1b f15.0 in.1b 0, Q0Pwe>0, 005
RM 1200 in 1b I 20 4n1y _[.003—>0,007
YM 1200 in-1b I A0 inan 0,00 =>0_002

CIOMMENTS:

16




LT

TETIETY - e o

TEST: Joo-(-/] _£A77 DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Tuey (976
OATA SET CONFIGURATION . scMO. PARAMETERS/VALUES ' . MACH NUMBERS
IDENTIFIER alglspalse SoulSp | Ser]gn 2:612.810.9 l0.92l0.95 0,981 7.051 121172
KRB ool dvio| Ale e | o 25l o lo| 8 45 =t /o | & |2
T er] T Aldio o || 28 &5 /617 | =
23 12018 5| o 321 g 14
o4 [1ojBd olpn 382 g | &
85 Aled ol /1p ¥4 327 7
o Alo | o]l-/o0 47 317 /2 -
077 Alo ] s -/0 HE 348 /> f
038 A4l s]-s0 26 14 z
09 Ald ] ol-io 137 219 15 ¢
o : 51Biloi n 329 /7 5
L S|Bdo| o _ 40 /8 i
12, 5i18i pi-io 4] 320 /7
172 5B ol-re g2 , <0
14 518,] 5i{-/0 d3 21
/5 51Bad 5i-i0 HY 22
A : Slo]D |-i10 | 41 23
J[ Ly Islclo]e / 24
1 7 13 19 25 a3t 37 43 . a9 58 &1 &7 75 76
411.11.....l.,..,ll,...!..l..ln-1..lu....l--..;.l.....l.....l;.g; i l..nn-L
a or B ./_3‘)"‘: 2,02, ’!’,é,Qt[C’, /A /oc"loz’;,m/"_%“: TI%,:/G/M/J‘?«O_/"' M=.¢, -.& g L T e ey

SCHEDULES A=-2 0 3, 45 10, 12 I‘,IB,Pgoﬁtﬂ = 0.7, 0/?-1’1.& 9@ 0. 9@ /,g t/2




g1

TEST: Qoo-t-1) LAY DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Tpey [ 774
DATA SET CONFIGURATION SCHD.f PARAMETERS/VALUES : ' MACH N-UMBERS .
IDENTIFIER Sl loa [SelSspl Selrr] KN [ 0.41c.8 0.9 0.9210.72d40.28]7.05] /. /2 s
RaBoig (bv’!O; Alol ol olusl ol 7 |25
T e 4___— Alel ol o J b
L0 ?“ Alo ] ol-7o 27
2 | Alo ]l sl-10 28
29, Ald ] sl-/0 27
23 At ] ol-ro 30 .
o : Al ] ol o 3/ f
&5 f S5Bif olo 3 z
2¢ 1 5Bl ol-/0 33 g
27 : s5led) S|-1o 34
28 ’ slol? |10 25
V_J9 * WBlolo |V I¥Y |V Y |24
. 2.6 0.1 n.920,95)0.9¢ 1. 00 [0l /05 /';-9
RoBO2o|B V0] XeJo) o) 0l25| olo |7 [805]326] 327| 228) 329 225 231|222 2%,
1 L
1 7 13 19 25 31 37 43 49 55 61 67 75 76
Jl]lllllllllln|11.11;11‘l]llllllllillllllll‘lllllllltlllijlil_lllllilhb_jll_.l.
a or 8 BB = -¢,-4,-3 2 %09 o, g Xoo= o5 o "
SCHEDULES _ﬁ.ﬂ) é = 8, 6,4, 3, r:% /, oty ——rf’l;/‘ é} :v/t// *{é ! v R




PR v

T USRI ¢ e e e ames v g e R L " D S e e e

s e R T — T

T e

TEST: 2oo-/—/) ¢tA77 DATA SET/RUN NUMBER COLLATION SUMMARY DATE : 24 Jory 19 7¢
DATA SET CONFIGURATION SCHO, PARAMETERS[VALUES MACH NUMBERS
[DENTIFIER ol biSalle ] sl 8o lsgrl 2y Q.elo.8 072 lodo.2 00.98]105 1.2/ 2
9803‘ Q\_/’igf 151Bl oo (25 olo |g.95 S50
22 i5|1Bel ©] O 5)
23 S|IBi o|o 52
y 34 V S51Bal ol o / | Y / 5=
33035 j/]v' I151B1] ol o | 95 cloll.o Se ;
AR 151Bal ol 57 g
37 518f o |o sg _ ¢
A . i1]
28 { B4 olo ¥ 59 2
1 7 13 V 19 25 31 37 43 , a9 5% 61 67 75 76

jlljlllllilllj

lllllllllillljl[‘.

a OrR 8
SCHEDULES

C) Se

COEFF‘;,‘IENTS

2, =00,/ 2,4 6,8, /o

IDVAR (1) ICVAR (2)

NV

L= =17, /é —/5, —/3 =, =0, =9, —7,-5

Scr = -32,-4, b=, =7, -0, A, 13-
5a=-7-—>+5 58—""0




0c

TR T T TG At WS me e Lttt S e - c- - - er A e e -

TEST: Hop—) =1 2£77 DATA SET/RUN NUMBER COLLATION SUMMARY UATE: 24300y 1976
DATA SET o SCHO. | PARAMETERS/vaL UES MACH NUMBERS
CONFIGURATION =
IDENTIFIER ciB81salSe |SplSc loge| @) o0l o8 2. 310.9210 9510.98l 10514, 121 7. 2
K2B039] &V10: Alololo log]-r] o] g ¢ o
'%— R
40O Al4 4 ol o [ : ; ¢ !
4l ol8lolo [V]§] e
RQEO 42 é\/lﬂ'\ Als clo 1a5l-iol o | 89
_———r—‘ - —.*._.!,_._.-__
43] Ale] ol-s 90 :
44 Ald ] o]-io 9/ a
" i}
45 12|Bil oo g2 §
7/ 101 B o | viy 9% ¢
-
2
1 7 t3 13 25 E3] 37 43 . 49 55 3] 67 - 75 76
]llllllllll,ll).lllllll_.ll]lllllllllllllllIJ'lilI‘llll]_llllll_l‘,llllllll_lllIA
COEFFICIENTS IDVAR (1) Iovae (2) NDVYE.
a or B — :
SCHEDULES . — p—




¥4

TEST 200 -1-1) LATY DATA SET/RUN NUMBER COLLATION SUMMARY DATE - 24 Jouy 177
DATA SET CONFIGURATION SCHD., F’A«RAMETERS[VALUES MACH NUMBERS
IDENTIFIER clfiSelcelcnl sl adml | 2 clodlo7]om 2.7 0. 98] 1,051 1./2]/. 2
2Bo 47| &vigi Alelolol?5 -1 o] 8 84 69 63
148 Alo{ 6|-io 85 70 &4
Hq Alo i 3i-i0 7/
5o Ald ] ol-1e B6 73 65
-1 Aldl el o % 66
52 s8] o] o 87 74 ‘7 4
5% slga) 0| o Ra 75 “;j
54 . 5[Bi] 0 l-10 76 68 S
550 5 |Ba].0 |0 77 :
56 1SI1B)}-0 |- /0 78 E
51 15|Ba] © {-10 79 )
5R i51Bij o] © 8o
59 | 15|1Bd o | o 811
Go | 1584 ole a2
A 5 fgﬁo o \ Y V‘ 83
1 ) 7 13 19 25 3] 37 43 49 S5 &1 &7 75 76
.11..!;....!.....l.....i..;..ln.n.-l|111;Irnn|nln;1..I;...;l..l‘ T lL
a or 8 ._33) (3 = 0’, =/, -, - ?’,?E'FF,CLE'N?E“”)\,"// =/ 12,3, “/3 2,2 ,/,;’?;AR T e
SCHEDULES




ST e o T RE AR N W T B G e - T T — mng———— e e e e T i T T .

Ze

TEST: 00/ -Yf LA77 DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Jury (776
DATA SET CONFIGURATION SCHD.§ PARAMETERS/VALUES MACH NUMBERS i
IDENTIFIER 2i8 o |8Sc |58l Sr | Serl 1) 2.1 0.8) 0910 920.95l0. 7811 05001017, 2
RABO b Q15 Aol ole |25|-5] ol 7 [115] 94
1 ¢z Ald ] olo [ |] A 95
v ¢4 { eBlole Ivlvlv |V [//7 9¢
K2go 65 SVio: Alol olc l2s]l-5]o 1 110 jo2
1 ¢ L Alo ] 0 |- 1 103 m
47 e AlH 10 |-r T 104 -
63 i 1518y} of o 108 §
69 f 15/Bal ol 109 S Z;E
70 l S5iBile o (05 E
7! | 298] o |o lob )
72 psi8al o | o ., 107
73 f 115]8if 0 [-10 e N
7Zd slsal ¢ 1-1p] ¥ Y1y 1i4
! i
|
1 7 13 19 25 N 37 a3 45 55 €1 &7 75 76
llll‘l!l!_llln|n||1|nlnl]:l]l[llllllllllnli'lliIill!ltilllllllltLllllllllA
COEFFICIENTS IDVAR (1} ICVAR (2} NDvy
a OR 8 —

SCHEDULES




|34

e pe———— v e =

e ST R

JR—

e ma gyt o wim e

R e R e o TR SR,

e g

TEST: 200—1—]]

LA

DATA SEV/UN NUMBER COLLATION SUMMARY

DATE: 24 Jury (976

DATA SET CONFIG AT SCHD, PAHAMETE%Q@VALUES MACH NUMBERS
URATICN = ; P -
[DENTIFIER o|8 Sal el cdse lipd Rt/ o 610, 8 0. 910.%210,. 7742, 7g 1oL /2 1/ 2
2Ep 75 &Vip1 Alel ol o 95§_~5 o | 7 77
Yé ! 44 OF O —~/0 {?5
27 Aldl oi-r0 77
78 1IS1BY ol A /00
77 ¥ IS8 o] o ¥ !y %y,
‘ -
m
wn
-
b}
c
Z
z
c
1 z
1]
m
a
1 7 13 19 25 31 37 43 49 55 61 67 75 76

TS TN E e

llllllnl.i!lllrlll!lllIlLllil'lllIllllllllllllllllll

l LA A2} l e

a or 8

SCHEDULES

COEFFICIENTS

IOVAR (10

IOVAR (2)

NDV

kY



e

TEST: 2oo-/ =)/ _LA77 DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Juiy 1476
DATA SET CONFIGURATION SCHD. PARAMETERS{VALUES MACH NUMBERS
DENTIFER] - clfdSalbelsplox [ar] KNTo0.C 0.8 0.7 16975351575l 5 Lraln g
280 8o sl Alojolo |55 s |o |7 170 )
18 - Ale ol-jo 171 119
R | Ald | o] o 174 (20
83 / 1218l elo 1 1% 2]
RoBogy ¥ vio: Alol olo 1551 o lo |8 140 | 130 ZE 4
85 . Alol-ol-n 4] 131 123
86 Ald o |-io 143 132 1574 =
27 Ald] o] o 143 133 195 ¢
88 s5[Bilolo (44 )34 /96 n
89 I5|BIf olo 135 ’
9o 151ga] ©lo ) /130
7/ f 15|12 5]-10 /45 1291 127
22 Alo) si-iol vy |y [y [y _ 1146 138 /28
[
1 7 t3 g 25 3 37 43 49 58 61 &7 75 78
llllllllllil:lllll!llnllllll'llllllljlllll'ltlll_llill‘lllllillll[lelliLA
COEFFICIENTS IDVAR (1} IDVAR (2)  NDV
a OR #

SCHEDULES

FIERCINEL LSRRk




|
.

5T

—— - B e TSP e e re—— e SR [, !
T . aal TR v T e T RN WA oy e CTMEET R I mme o cmie e s v e e e [N

TEST: dpo-1 =)l (277 DATA SE/RUN NUMBER COLLATION SUMMARY DATE: 24 Jucty ( Pra
DATA SET CONFIGURATION SCHO. | PARAMETERS/VALUES MACH NUMBERS
 (DENTIFIER clBlsalie | Sel S [Spel BN [ 0.410.8 | 0.90.92]0.%0.98]7.05]7.72]1 7. &
R2Bo92 v Alo {ole Iscl-tolo 17 1i149] =
194 N Alol ol-10 148 |52
i g5 Aldle lo 149 153
Y _9 A 10|81} olo F L YIY Y /50 15
KIE0 37 L. Alolo |0 |55|-Iolo | 8 166 /60 |55 :
098 - Alo 1o |- 167 l6/ /56 f
099 Ald 1o l-o /65 /57 g
o0 ; AH lolo /68 /63 1581 . ¢
[o! ; siB|olo /69 /64 /59
Y /02 { Alo ] sl-10 Yy | /65 7
i 7 -13 19 2% 3 37 43 49 55 61 67 75 76

‘llllll.lllllxalltll;n];]lizllllllljlljlilll'lllLiIlllliLlLllll'_Ll L llAlllLA
COEFFICIENTS TUVAR (1) IDVAR (2] NDV

a or B —
SCHEDULES




G TR TR T R RPN P - TSRS PUADER W G e meme o L, s

= 1 e e e g

S VL NI W L v,

e, D R

R AT 0 AV b otk w0 e

TEST: Jdoo-] -1/ LAT? DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Juivy 197
DATA SET COMFIGURATION SCHD. PARAMETERS_/VALUES MACH NUMEE;!S
IDENTIFIER i foalselBeploe lpr KW o0.610.810.9]0. 92109 . 2811.25]1. 72 [ &
R2Bio3 | Byio Ale]l elololo ol 7 1199 7Y
L red] T Alo] 0 |- 200 175
to5 Ald] Ot 1776
[ob | Aldl oo 20| Y
fo?i Y 108l o lo YIYIV |20 177
_'K_é_liloa fD‘V\'O_(V Alololeo ol ole | 8 _-IC]‘/ 185 178 g
1eq] T Ale] ol-io /195 (8b 179 :
nol | Ald | o]-10 187 (81
i Ajdlojo 197 /168 182
(12 Bi| ol o /78 /89 123 ’
(13 ISIBi] 616 /90
i {15]B] ol o /72( 1.
115 Al-2] Sl-10 /92
Y b / Aol sl-10 | AR 196 i7% /80
i !
1 7 i3 {9 25 k)] 3z £3 a9 5s €1 &7 7% 76
Jllll‘lljllllulnnJLnnlnllnlllljllllllllll-lﬁ'llllllllﬂl!lllllllll.liIlll.llLA
« on B __A'S\ ol = .‘.2‘ 0;;; 2 !/' 5‘C‘Cf:E‘#';\’:lEaN'l'.'iq' /O/ ’.2 IDVAR (1) IDVAR (2} NDV
SCHEDULES




5 o em——— s e S S
TEST: 2p0-j-y) £A77 | DATA SET/RUN NUMBER COLL ATION SUMMARY DATE: 24 Juvv iz
! DATA SET CONFIGURATION SCHD. | PARAMETERS/VALUES MACH NUMBERS
enneeR] o8 icatSeiicalon [Sn R0 |06 on [5.3 [o5elo 7 1592 10577212
;lgil"] Al Alololo lod-tolo |7 2971 Jo3
N hAlof o f-m | 202 oot
119 Aldlo | o P2Z o5}
120 Wil olo Y v D24 20b
KB 1211@V (D] Alol o] 0 jo |~1d o8 2171 2N 207 4
9ol Alo) o]-1e _less 243 208 -
23] Alo - 10 2173 ¢
(24 | Al4] o lo 215 214 209| . g
N 199 s|Blole 220 I 210 m
186 Y 1slB] oo ¥ly 246 7
1 7 13 18 25 N 37 43 49 13 61 67 ) 75 76
llnll;n---l;..-.l;..n.l...n;llnnnnllnnnnirn;:ilnnn:.Iunnnnlnnx111-111114
COEFFICIENTS IDVAR (1} IDVAR (2) NDV
a OR 8 o—
SCHEDULES -




8¢

TR T IR TR SR YRR TR ’

i

TEST: 200 -1 =4 L7777 DATA SET/RUN NUMBER COLLATION SUMMARY DATE: Z4Jyvy 1974
DATA SET CONFIGURATIO scHo. | PARAMETERS/VALUES ' MACH NUMBERS
IDENTIFIER FIGU N a iﬁéﬂ SelSspilp Sarr Rul 1e,6 &8 0.7 |OFB4 8.5 10,58/ 051/ /2112
K2R 127 Q\/iof Alololeo lo |-Slo |7 |,22a JB5
L) T Alglolo 239 226
129 SlBil elo 07
| 20 Y tolB] o lo ARELZ)
RoB 13 | WY Alol olo Jo|-5lo | 8 235 231 28 4
132, Aldlo |o 236 232 329 f
13% 58] ©l6 2379 232 230 <
5 clolVY|VY|Y 2 3 , ¢
.
a
1 7 13 19 29 3 37 43 49 55 61 &7 75 76
‘lllllillllllllljllnlljlllllllllllllIllLlJl'll!llllLllllllIllljlllilllll[A
' COEFFICIENTS IDVAR [T} 1DVAR (2]  NDV
a orR B8
o SCHEDULES




T» o~ . R - FTUTORTA A me et s e e T TR e ey e W —r TRy - e TR NY Wewm v oagn o rmanmene o= e s e
i i o - o .

e | : )
%IEST' 202 -1zl LA DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Juuy (976
. QQEANTT.T:[EE-; CONFIGURATION ;CHO. L;ARAMETE?S{VA;UESC 7 ,-\ i MACH NUMBERﬂs
o Elfeig elospl e 128 £ 1o0.6]0.8 0.7 10.7710.9516.98 Lo5|1./2]1. 2
LB \25 @V!Q( A O olo I55l-51 6 2532 24/
Tfp’b Ald] oo 254 23
V1321 v 10181l o |o Y / 4 F55 243
2B 138 Qviol Alololo lssl-5]0 (8 250 247 294
139 T Aldleolo | ||| ]] 25/ 248 245 .
Y 4o slBlelo [Y][V][ V] 252)  loyi|  lso4e :
. . g
4
: cC
: 2 z
. | Y . m
‘ 0 D
1 7 13 19 ‘ 25 3 37 43 49 55 61 67 75 76
llllJlllllll.lllllx;ljllllllilIllljj_ljllll'lllllllllIlllAllllllLlllllllLL
COEFFICIENTS IDVAR (1} ICVAR (2) NDV
a orR f —
SCHEDULES




0t

Bt 1 A sk e

TEST: Zopo )=/ L AHT7

DATA SET/RUN NUMBER COLLATION SUMMARY

DATE: &4 Jycy /97

OATA SET CONFIGURAT ON SCHO.f PARAMETERS/VALUES MACH NUMBERS
IDENTIFIER Sifidalselsploe [Ser RN 0.6 [0 R0 2 (o, 2o oz el ro 17 o
R i) (\")i/i pl Alol el o 251 o -1 7 284 A
[ up i Alo | 0]-s0 I87 257
14% Aldl el o ABE
144 Bl olo | ¥ 280 259
28 115 L/ Aloleo|oiJ5io |- 8 28l 270 Pbo -
el T Ajo] o |- pizc e ] B EYY :
14 | Alo] 5l-/0 I 4D g
144 i Alololio 777 25l é
149 j alulol o 276 Jbb
15n ; Aldl oo 288 275 265 ’
5] Aldl ol-1p 294 264
15 : Ald] s5]-10 2731, |42
i5 Slgil o l-io 277 & b7
| A SIBi} olol 1!l V] ¥ 2873 278 S48
| [
j

1 7 13 19

25

31

37

43

49

55

61

7 75 76k -

6
ll:llalnnll.....l....;[n-;:ull111115111111‘11111lnlulllnllclnn;|i EliﬁllL_l_

a OrR f —

COEFFICIENTS

SCHEQULES

T A RIS Y LA, S

IDVAR (1) ICVAR (2) NOv o




1€

e L e e e
ITEST : {  DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 29 Juey /976
3 CATA SET CONFIGURATION SCHD.§ PARAMETERS/VALUES MACH NUMBERS
ENTIFIER el8iSalce Ssplse el RN Jo.6 10, 812,57 12.92052: Lo 7170517, 721/, &
Ro% V55 V0] Alololo sl e lizs 7 |30} | 287
T %6 ST Alpt 0l-10 312 J83
159 Ald] o] o 315 290
S® 10|81l ol o 33 221
1S9 Alo]o |1 3/ 6
Y ko b Aldl 0]-m 313, 4
—
okl psio) Alo] olo |oslo |24 8 206|279 |29
I Alolo]-w | 909 300 273
| 16% Alel sl-i 30| 254 m
by f Alo] 010 310 F08. 295 ’
| 165 | Ala] o] e 202l 2%
16 1Al ] nlo 1307 30} 1277
| 1t] Si81l ol o | 308 F05 2IR,
1 7 13 i9 2% a1 »w 43 49 55 . 61 67 75 76,

Jlllllllljl'lnllllllxl;!llljtlllll_ll]lLLlll'llllllllllllliljllllLj llllllLA
' COEFFICIENTS {DVAR (1} IDVAR (2} NOV

a orR B
SCHEDULES




Ty e T ¢ g e T T T

FRaT  SgTmms g -y

- AZE.

TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 30,y 197,
DATA SET CONFIGURATION SCHD, PARAMETERS{VALUES MACH NUMBERS
IDENTIFIER ol 8 1Sals el Ssd se | TpA R to.61o.810.9 o 92)0.95]2. 28]/ oS\ /. /217 A
le? _ Qyio Alol oln [i5] oo 7 1347 335
169 ‘ Ald] ol o 3505 XA
i J wiBi)l oclo 325 337
i
T 111 Y4101 Alolelo lislo ol & 346 34/ 339
178 ; Aldl oo 247 242 237 -
173 ] slBj oo 2498 343 40 |
| M | 1Isigilo | o 344 ¢
\ 175 y HAEE 245 ’ :
: m
21
t
1 7 13 19 . 2% 31 37 43 ag 55 61 67 7?5 76

RN N E SETEWE T T YT Ty MU TTES TN RS TS T s s s34 LA

o« OR 8
SCHEDULES

COEFFICIENTS

IDVAR (1} IOVAR (2)

NDV -

R et

Sp—_




|

£e

B SO

Rt LT O S

SCHEDULES

TEST: DATA SE'V/RUN NUMBER COLLATION SUMMARY DATE: Z¢ Jocy /976
©\ DAYA SET SCHD.§ PARAMETERS/VALUES MACH NUMBERS
EV:‘:VDENTIFlER CONFIGURATION @iflSalSe (:’ﬁ e lopr] Ke lo.tlo. g 0. 210.%00.97[0.98] 7. & RS
KBk VIO | Alolololdosleals ] 7 2661 252
M I Aldlo] o 367 353
1§78 i 10|Bil ol o 248 354/
KZo 19 fp;/':‘ o Alol o |o ol ol =!8 36% 258 255
180 - Ald oo 264 359 256 4
18] 5IBilolo 345 260 357 3
182 E A z
[ 183 15(Bs] 00 362, g
7 13 19 2% a1 37 43 49 58 61 57 75 76
ilnnlnn..ni.....l....,ln...-l:;n.:Innn;:lr:n;;i:.;n.l.;;n.l.....l.....LA
COEFFICIENTS IDVAR {1} ICVAR (2} NDV




e

TEST : DATA SET/RUN NUMBER COLLATION SUMMARY DATE: Z4 Jucy (976
DATA SET CONFIGURATION SCHD. | PARAMETERS/VALUES - MACH NUMBERS .
IDENTIFIER cl8 ool el cenie P RN T p 6log 1o 2[00 7o, 98] 1 05]/ 2] 7. 2]
RoBig4 B0 Alololo|70]o el 7 1283 %
185 U Al4] o 284 370
y 185 | elBlolo 3285 27/
_R?,Bi%”f ﬁ_l__l_ > Aloleoclolle |o |8 380 315 272
188 Al4lo |o 38 276 373 1
189 58] &l o 284 377 3% 4
19 1518 oo 378
{19 HEARE 279 ‘ g
1 7 13 19 25 3 a7 43 49 55 61 &7 .‘ 75 76
41:.11“...1.....1.,..41.....11...11..“11““.!“...l.....l.“Lg | W [‘
COEFFICIENTS IDVAR (1} ICVAR {(2)
o OR B
SCHEDULES

nov).




Mmoo R Say - - o e e v L e e B - e e - p
TR e . T T - - e R T LU e e s —

JTEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Suey | 97
n u.u}.’_:;A:-E\."“T"-}1.FS!EE'; CONFIGURATION :CH:. -SF"ARAtETEF-iES{VA(l:UES — . . . MACH NUMBERS
{ A @ Sl [or EN [ o 6 2:.810.7 .9 40.2 0,780 1,05 1. 19 1. o
(22192 | BVI0\ Ihjol ol o l25] o l2a] 7 [ v
/93 Aldi ol o “#o/ 387
vz 9‘/ y /0|By o Ho2 285
. Rzolfs] Ko, Alo] o] olo5| o [29]8 397 392 289
13 - Aldl ol o | 38| {397 |29 y
427 : 5Bl oo 399 274 72/ 3
- [9F 5Bl ol o 325 2
w199 { I5[Bo 0] o A z
& &
o } m
a
! 7 13 19 25 3t 37 43 49 55 &1 67 75 76
‘!lllilllllll‘tllllll.lllllllllllllllllllljl’lllllIllll.lllllllll11.llALLlLL
COEFFICIENTS IDVAR (1} IDVAR (2} NDV
a OrR fB
SCHEDULES

hat B



9¢

TR e ke e e ey et el

TEST : DATA SET/RUN NUMBER COLL ATION SUMMARY DATE: 24 Ty 4976
DATA SET e SCHO. I PARAMETERS/ VAT UES MACH NUMBERS
IDENTIFIER CONFIGURATION alBisalSelser] Sed Rl oo, 8 0.9 10,92 N I IR T TR
R A Alololo losle (2|7 T9r7 403
" ool l Al4] o] o /8 7y,
{ oz v w0lB:] ole 417 doS
K L& 02 DD Als pilo |25 0 16 (8 4j6 409 407
204 , Ald] s |o 415 410 “o8 m
205 SiBi oo H1Y o 1 Hob 3
20b 19IB ol o #10 5
4 g0 " 15 olo 413 . ¢
' m
a
1 7 t3 18 25 31 a7 43 49 3. 61 687 » 7% 76
‘lllllllllllnn||1l|1.14[l|latlljll!]]llllllllllll_llllllllllllll.iillLll!L.‘.
COEFFICIENTS IDVAR (1) ICVAR (2] NDV
a or 8 —
SCHEDULES gl PR —— i T — e o AexEusterm: oo e T ) bt T e oy E—



e

D e T Co R eyt e e+ s o R Ty

T R e g sy vt b e oaes oo e b e
TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Jury /976
. iDATA SET CONFIGURATION SCHD. i PARAMETEBIS{'VALUES . MACH NUMBERS
AL T SlficalSelSerse I sl il 0.6 1og |05 o207 1e.281 /.27 721 /. 2
WBS0B|  _ AV10] Rlol ol olos] o |-6]| 7 | 434 420
"""" 207 Al4io] o] 475 #/
200 ¥ 10181 o] o AR dro
:’!,f;.,?// f’ﬂi? { Alcl olo|25]le [-6]lg 42 Y24 473
L 2/2 T Ald] o] o §32 a7 494 4
4L i S[Blolo 43 422 425 g
e | isied o 14 47 g
/ IS ,- 151Bal o | o 430
1 ? 13 19 25 31 37 43 49 5y 61 67 75 76
lL.ni....-l.....l...._.l.....ljnn-;ls-:anlrnaanlnn.n.l.n..;l;.l;1l..nnnL;
COEFHC’ENTS tDVAR { 1) Icvar {2) NDV
a or B
SCHEDULES ——




8¢

5T TR oreem s mEmeL o e e TSR SR LT MR sweype §Coweem e ermgmed o

TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Juey /276
DATA SET CONFIGURATION SCHD, § PARAMETERS/VALUES MACH NUMBERS
IDENTIFIER alBliallelsaioe)se i) | 0.6]ca |0 712. 2% 2. 250 .28 105 | 1.18 ] 1. 2
RoB2IL | v /ol pINlololo |#3]-2] o] 7 451 ] 437
17 - Al4f ol o Y53 4zg}
/18 Y 0 B1] » o 458 437
KB211 | oyiol glAjol ololosl-2lnl 8 448 §4% YHo
T Al o]0 449 4l L 4
2! ; 5|B o 450 Y45 Y44 s
_ 22 ﬁ 15121] ol o ' yié g
{ 23 [ 151B2] o |o ’ 4y 'E
m
af
1 7 13 19 2% a 37 43 a9 55 651 &7 75 76
4lillllllllll-llal_ljllnlljlljlllllllIllllll'llllll4jllllllllllllstll.Ll_LllA.
COEFFICIENTS IDVAR {1} IDVAR (2) NDV
a OrR 8
SCHEDULES




6¢

I
T (TITTRATS T e IS e e g T T T e e R R T —— o e

TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: Zd Joey (576
DATA SET CONFIGURATION SCHD, | PARAMETERS/VALUES : : o MACH NUMBERS
JENTIFIER alBical-el5:-2)Sg 1Ser] RN 0.6 0.8 |0.9]0.99)0.95T0.92]). 0511, 12 1.0
Ra®224 dvio) Alclololol-2]l ol 7 [4L8 Y54

25 . Aldlo | o 469 455
y 26 \ olBil o] o | Y70 456

RIE 227 bV 101 Alolelo | el-3] 0] 8 4¢s dgo 4 59

28] 1~ Aldl o o 4ot | 4o/ 458 -

24| | SiBi| olo 4617 g 457 ;
. %o 1518t olo 463 z
i R 15/8a] olo 46¢ ¢

]
1 7 - 13 19 25 3% 37 43 49 55 61 87 7516#
“1“1.....1.....;.,..,l.....n....i..“.l.-.“.i.....:...,.1.“ e Jdaaga sl
COEFFICIENTS IDVAR (1) IOVAR (2}  NOV
a OorR S8 —
SCHEDULES




0%

T o 'WWW g Laind 2" Saliag RGekh A e R s e T I

TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Joey (576
DATA SET CONFIGURATION SCHD.§ PARAMETERS/VALUES MACH NUMBERS ,
— felslsalelaloe Eal Riloeloblog loibo rosliocli e ]
282321 bvioi Alololo |25]-15l 5| 7 |48 $7/
37 ] Aldd oo 486 ) e
v _adl ¥ o8] o fo 487 Y73
R2B225] v 0] Alol olo lasl-158]l 0] g 482 417 476
<72 Ald | ojo 483 498 475 4
1 51811 o & 484 479 474 ﬁ
.2y 158 o lo 4R g
of
3
1 7 13 19 28 n 3z 43 49 5% &1 67 75 76
lllllllllllllllllllllllllIljl]llllllllllll'llllllllllllljlll]llllllllllLL
' COEFFICIENTS IDVAR (1) [DVAR (2) NOV
a or B —
SCHEDULES p—




%

SCHEDULES —

{TEST : DATA SET/RUN NUMBER COLLATION SUMMARY DATE: 24 Juey (976
DATA SET . o PARAMETERS/VALUES MACH NUMBERS
SENTIFIER CONFIGURATION . §53 gp- CS 0.57 .98 /‘05
E2B290] hyio) a5|-22] o
ST
S 42y
28 243 |&dVio| A ol ojgs|-2o] 0 e 49
LS 1A ol o Soo 492, "
45 5 ol o Bol 493 g
H4b | olo z]
R4 olo ¢
2
2
7 13 37 o7
‘W FWYTTY -n;nljl]t].lgllllllll]lilll'lllllllllllllllllllLllllllllI_L
CQEFFSCIENTS IDVAR (D)
a OR 8




Y

TEST: DATA SET/RUN NUMBER COLLATION SUMMARY DATE: Z¢% Jycy [97¢ |
DATA SET CONFIGURATION SCHO. B PARAMETERS/VALLES MACH NUMBERS

IDENTIFIER alBlcalcelieglle | Sedvt) 0.6'0,8 0.9 €. 9912950 2.981 1. o651/, 727, e

RaBasg OVIo] omz ot Alo] » e 25192l o | 7 | 549 505

) R Ald] , 1o 590 506
' | 10|81 o |o 52/ 527

RIE I dViol oms o s Alofolo [25]-22{c | g Sib 51/ 508

Y Al4] o] o 517 542 Se9 4
| 52 clei) ol o 518 53 5/0 5
54 sle] ol o 5/
= 1ISfkal o) o 515 ; :

1 7 13 19 25 a 37 43 49 55 61 67 75 76

]llllllllllll

Illllil

lnllllltllIllj‘lllllll‘lllllllllllllj_llllllll

llllllln

a OR 8

SCHEDULES

COEFFICIENTS

IDVAR (1}

OVAR (2}

NDV

e R R
UYL LT R R e 11

;

el



TABLE III.
MODEL DIMENSIONAL DATA

MODEL COMPONENT :__ BODY Byg

Configuration 140A/B Orbiter Fuselage

GENERAL DESCRIPTION :
NOTE :

—

B2g is identical to B24 except underside of fuselage has been

refaired to accept W

MODEL SCALE: 0.0i5

]

MODEL DRAWING: SS-A00147, RELEASE 12

DRAWING NUMBER * VL70-0001438, ~-000200, 000205, -006089,
-000155, <000 140R, 0001408 _ .

DIMENSIONS : FULL SCALE  MODEL scaLz
* Length (OML: Fwd Sta. X_=235)~gn. 1293.3 19.400
* Length(IML: Fwd Sta. Xo=238) ~1In, 1290.3 ' 19.355
" Max Width (@ x = 1528.3) - In. 264.0 3.960
Max Depth (@ Xo= 1464) - 1n, | 250.0 3.750
Fineness Ratio
Atgn - th
Max. Cross-Sectional 340.88 _%.077
Planform .
Wetted |
Base

43



ThnlE III-Continued

CANOPY - Cg

MODEL COMPONENT 2

GENERAL DESCRIPTION : Configuration 3A, Canopy used w;iil:h Fuselage

826.
MODEL SCALE: 0.015 MODEL DRAWING: SS-AQO147 , RELEASE 12
DRAWING NUMBER * - VL70-000143A/8
DIMENSIONS : FULL SCALE MODEL SCALE
Length (X, = 434,643 to 587) 143,357 2.150
Max Width (@ X = 513.127) 152 412 2.286
Max Depth (@ Xg = 485.0) 25.000 0.375

Fineness Ratio

Arac

Max. Cross;-Sectional

Planfarm

Yetted

Bese

44



TABLE IIT-Continued

MODEL DIMENSIONAL DATA

MODEL COMPONENT - SLOTTED ELEVON (5-inch GAP) - i3

GENERAL DESCRIPTION Confiquration 1404/8 Orbiterelevon.
NOTE : E43 is a slotted version of E,z. Data are ;‘:or one side, —
MODEL SCALE: 0.015 MODEL DRAWING: 55-A00148
DRAW,NG NUMBER = VL70-000200, VL70-006089, VL006092
DIMENSIONS - FULL SCALE MODEL SCALE
Area - Ft2 | 216.0 0.0473
Span (equ.ivalenr) - .I“-  349.2 5.238
Inb'd equivaient chord = IR- 118.004 1.770
Outb’d equivalent chord/ total 55.192 0.828
Ratio mavanls ufoce chordy |
total surface chord ‘
At In5'd equiv. chord 0.2095 ©.2095
At 0utb’d equiv. chord 0.4004 0400k
Sweep Back Angles, degrees
Leading Edge | 0,00 0.00
Trailing Edge -1'0.056 ~10.056 N
Hingeline . 0.00 0.00
Area Moment (Normol to hinge line) 1587.25 0.00536

lean Aerodynamic Chord (), in. 90.7 1.3605
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TARLE IIT-Comtinued
MODEL DIMENSIONAL DATA

MODEL COMPONENT :__BODY FLAP -Fg

GENERAL DESCRIPTION : Configuration 140A/8 Orbiter .Body Flap.

Hingeline located at X5 = i528.3, Z,.= 284 3

MODEL SCALE: 0.015 MODEL DRAWING: §5-A00147, RELEASE 12

DRAWING NUMBER ° : VL-000140A, YL70-000145

DIMENSIONS - FULL SCALE  MODEL SCALE
Length (Xo = 1520 To X_ = 1613) _ 93.000 | 1.395
Max Width (In.) 262,00 . 3.930
Max Depth (X, = 1520) - In, 23.000 0.3k5

Fineness Ratis

2
Area - Ft

Mox. Cross-Section al

Planform 150.525 0.0339
Yetted
Base L1 ,84722 0.009%) -
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TABLE IIT-Continued
MODEL DIMENSIONAL DATA

MODEL COMPONENT :__ OMS Pod (Mg)

GENERAL DESCRIPTION : Configuration 140D Orbiter OMS Pod

MODEL SCALE: 0.015 MODEL DRAWING NO:  SS-A0O147
VL70~-000140D '
DRAWING NUMBER : . Vi70-0084010
DIMENSIONS : | FULL SCALE MODEL SCALE |
Leng;h (OMS Fwd Sta Xg=1310.5)=In, 258.5 3.878
Mox Width (@ X, = 1511) = In, 136.8 2.052
Mox Depth (@ x, = 1510 - In. 74,7 1,121
Fineness Rctio 2.48’-&_ 2.484
Areg - Ft.2
Max. Cross—Sectianal 58.864 0.0132
" Planform
Wetted
Base
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TASLE ITI ~ MODEL DIMENSIONAL baTA-Continued

MICIL COMPONENT: OM5 MNOZZLES - N2j

| SENIRAL DESCRIPTION:

Configuéation 140A/3 Crbiter OMS Hozzles'

35-000Th7

MIDEL. SCALE:  0.01% - MODEL DRAWING: RELEASE § (Contour)
CRAWING NUMBER: VL70-00014%5, (location) | —
DIHEMNSIONS - . FULL SCALE MODEf SCALE
HMACH NUMBER
Length- In. ‘ )
Gimbal Point to Exit Plane
Throat to Exit Plana —
Diamater - In:
Exit )
Throat
Inlet
Area - ftz
Exit
- Throat
Gimbal Point (Station) - In.
Left Nozzle .
X, 1518.0 22.770
Y, : . -08.0 -1.320
Zo , 490.2 7.380
Right lozz te
X 1518.0 22,770
Y +80,0 +1,370
z £92.0 7.380
Nutl Position - Deg.
Left Mozzle o °
Pitch . © 157498 15949
Yaw - 12917 12¥177
Right Nozzle
Pitch N 159491 159,91
Yauw 12917¢
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TABLE ITII-Continued
MODEL DIMENSIONAL DATA

MODEL COMPONENT = RUDDER - Rg

—,
-

GENERAL DESCRIPTION 2R, 3, 3A, and 140A/8 ConFigurations

MODEL SCALE: 0.015 MODEL DRAWING: $S-A00148

DRAWING NUMBER .VL70-0001{+6A, VL70-000095, V170-000139

49

DIMENSIONS FULL SCALE MODEL SCALE
* Area Ft? 100.15 - 0.0225 7
Span (equivalent)~ In. 201.0 3.015
Inb'd equivolent chord - In. 51.585 1.3738
Outb'd equivalent chord - In. 50.833 0.7625 -
Ratio movable surface chord/
total surface chord
At Inb'd equiv. chard 0.koo 0.400
At Outb’d equiv. chord 0.400 0.400
Sweep Back Angles, degrees
Leading Edge 34.83 34.83
Trailing Edge 26.25 26.25
Hingeline 34.83 34.83
Area Moment (Normol to hinge line) 610.92 0.002
Hean Aerodynamic Chord, - In. 73.2 1.038




TABLE III (Continved) .
MODEL DIMENSIONAL DATA - Continued

MODEL COMPONENT :__ VERTICAL - Vg

M

GENERAL DESCRIPTION - Configuration 140A/B Orbiter Vertical Tait

MODEL SCALE: 0.G15 DRAWING NUMSER: SS-AQ0148,

RELEASE 6

DRAWING NUMBER VL70-000145A

DIMENSTIONS:

FULL SCALE = MODEL SCALE
TOTAL DATA
Area (Theo) - Ft? 513.253 0.093
Planform '
Span {Theo) - In, 315.720 4.736
Aspact Ratio 1.975 1.675
Rate of Taper 0.507 0.507
Taper Ratio C.505% c.kok
Sweep-Back Angles, Degrees, oo o
Leading Edge Ls, 000 45.000
*Trailing Edge 26.2 26.2
0.25 Element Line #!.13Q_‘ L1.130
Chords:
Root (Thao) wp 268,500 4_028
Tip (Theo) wWp 108.470 1.627
MAC 199.808 2.997
Fus, Sta. of .25 MAC 1463.50 21.953
W.P. of .25 MAC 635.522 9.533
B.L..of .25 MAC 0.00 0.00
Airfoil Section
Leading Wedge Angle - Deg. 10.00 10.00
Trailing Wedge Angle - Deg. 14,920 14.920
Leading £dge Radius 2.00 0.030
Void Arca 13.17 0.03¢ .
Blanketed Area 0.00 0.00
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TABLE III (Loncluded)

MODEL COMPOMENT:  WING-M

GENERAL DESCRIPTION:

Configuration &

NITE :

Identical to Wy except airfoil thickness.

Dihadral anqle is along trailinq edge of wing,

MODEL SCALE: 0.015

MODEL DRAWING: _S5-A00148

DRAWING NUMBER:

VL70-0001%4CA -000200

DIMENSIONS:

TOTAL DATA

Area (Theo) i:'tz
Planform
Wetted

Span (equivalent)

Aspect Ratio

Rate of Taper

Taper Ratio :

Dihedral Angle, degrees

Incidence Angle, degrees

Aerodynamic Twist, degrees

Toe-In Angle

Cant Angle

Sweep Back Angles, degrees
Leading Edge
Trailing Edge
0.25 Element Line

Chords:

(Theo) 1In.

FULL-SCALE

2690,00

936.68

2,265

1.177
0.200

.500

—3.000
0.500
+3.,000

45,000
-10.056

35.2909

Root {Wing Sta. 0.0) (Theo) B.P.0.0. gga ot

Tip, {equivalent) (Theo)
MAC
Fus. Sta. of .25 MAC
W.P. of .25 MAC
B.L. of .25 MAC
Airfoil Section
Root
Tip
EXPOSED DATA

Area Ft?

Span, (equivalant) (Theo} In. BP103

Aspect Ratio
Taper Ratio

-

Chords
Poot E?PIOB
T}p 1.09 b
MAC z
Fus. Sta. of .25 MAC
W.P. of .25 MAC

SLL 0f .25 MAC

B.P. 137.8
- T4l Bl
1136.83

290,58

182.13
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MODEL SCALE

0.605

154.050

2.265
1.177
0.200

.500
0.500

+3.009



Notes:

Positive directions of force coefficients,
moment coefficients, and anglies are
indicated by arrows

2. For clarity, origins of wind and stability
axes have been displaced from the center
of gravity

C

m

Figure 1. - Axis Systems.



311.0

{MPS NOZZLES NOT SIMULATED)

Vifam)
Je R
V5
DIMENSIONS FULL SCALE
FSs 1076.7
]
[9) ]
(%)
}
/’////@E | ; x' ;E
s |
X, = 1528.3 936.68 -

12¢3.3

X = 225
(a} SSV Orbiter Configuration
Figure 2. - Model sketches. |



2%

T = 128.50 (1.923)

ﬁ'\
—i 1]4,‘_...._ n 0525 } _

X, = 1h00.0 . \‘ Xy ® 11102 0]

{21.000) R .040)

E\-Lw— Xo = szz 7 (21, oun)
Xy = L411.5 , - o

» (21.1725) ﬂ‘ﬂf ‘ / . X, = 1423.0 (21.345) ——nv

8% prvrL '

i P} A —————— 6]00 (0'090)

\-,.__\ \ ' | ) _ | 6.0 {0.09(3) -\D—// .
X, = 1470.0 (22,050)

Y = 312.5 (4, 687))

DIMFERSIONS TN TUCKHES

‘ . ‘v{
FUSELAGE OML -

(b) Slotted Elevon Eg3 (6-inch gap)
Figure 2. - Continuvec.
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Configuration, Front, 3/4 View
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(b) OUrbiter Configuration, Rear, 3/4 View
Figure 3. Concluded.
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Model Tnstallation Photograph., Rear 3/L View
Figure 3. - Continued



d. Model instvallation Photograph, Front 3/h View
Tigure 3. - Concluded




APPENDIX

TABULATED SOURCE DATA

Tabulations of plotted data are available on request from Data
Management Services,
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OATE 08 DEC 79

SReF
LREF
BREF
SCALE

MACH
.80
.800
.899
.801
.801
.800
.800
.800
.901
.83%
. 800
.898
. 899
.898
.893
.5GG

MACH
.950
.84
.850
.949
.948
.849
.950
.950
.9uB8
.9ug
.849
.949
.949
.950
.949
.950

REFERENCE DATA

2690.0000 SQ.FT. XMRP

474.8000 IN.
936.7000 IN.

.0150

ALPHA

=1

wWo-JohmFwhn

10

.97C
.010
.060Q
010
.060
-060
.00Q0
070
.030
.000
.020
12.
13.
16.
18.

iS.

o4qQ
980
Q40
060
580

GRADIENT

20
GRAD

.070
TENT

YMRP
ZMRP

RUN NO.

CN

-. 14540

-.03100
.086860
. 13850
. 19040
.23240
.27920
. 33400
. 37920
42430
.48370
.58%20
.68160
. 79050
.88870
. S54B0

. 05609
RUN NO.
CN

-.161280

-.03160
.08930
. 15510
.21620
.27530
.33400
.239320
.44730
.50720
.56460
.65880
. 75300
. 86660
.87300

i.07010
. 06264

LA77 TABULATED SOURCE DATA

ARC 200-t

1l

4S7 0

CA
.07880
.07950
.073880
.07830
.07840
.07670
.07630
.07830
.07340
.07230
.07190
.07070
.07250
.07550

PN

.aooo

[076.7000 N, X0

IN. YO

375.0000 IN. 20

RN/L =

R

CL.

14260
.03100
.08330
13420
. 18420
22470
.26970
.2ecen
. 36520
.40830
.46380
.56150
.B4390
. 73890
.8B2230
.908i10
.054B63

N/L =

Ct
. 15770

Aa2ion
+UI1I0UV

.08610
. 14930
.20840
.26550
.32180
.37850
.42930
48640
:54000
.63520
.70850
.BO6560
.B9520
.97280
. 06077

EEELATT) Oviot

BE
Al
RY
RN
8.00 GRADIENT INTERVAL = ~5.00/
cD CLM cy
.08470 .03870 .00320
.07950 .03180 .00330
.08230 . 02450 .00280 -
.08550 .0e2es0 . 00260 -
.08160 .022c0 .00330 -
.09690 .0e4s0 .00250 -
. 10510 .geue0 .00210 -
. 11580 .02eeo .oc1i8s -
. 12570 .02180 .00070 -
. 13790 .02e80 .00040 -
. 15510 .01880 -.00Q080 -
. 19200 .01220 -.00060
23510 . 00650 -.00120
.29100 -.00200 -.00220
L3uglo -.00%90 ~.00080
.4i230 -.006e80o ~.,00ee0
.0or11g0 -.00231 -.00005 -
8.02 GRADIENT INTERVAL = -5.00/
cD CLM cy
.10910 .0s5800 .003c0
. 10250 G4l .0G360
. 10600 .02640 .30320 -
.109320 .01790 .00270 -
.1i560 .01020 .00290 -
- 12280 .00310 .00270 -
.13210 -.00460 .oceso -
{4170 ~-.00e70 .003z0 -
15400 ©  -.01350 .00380 -
17060 -.02010 .00532 -
. 18790 ~.02c80 .00170 -
22730 -.02760 .00010
.27030 -. 02460 00249 -
. 329390 -.03310 .00420 -
.39270 ~. 03590 .00500
45550 -.03310 -.00590
00105 -.00790 ~.00009 -

TA
LRON
DDER
/L

5.00

cBL

.00020
.00010
.00030
.0o050
.00130
.00160
.00t60
.00180
.0o130
.gg21o0
-00130
.00120
.00120
.00130
.00070
.00230
.0oge2

5.00
cBL

Nneannn

{R2BOC1)

PARAMETRIC DATA

LI T T R I S R R I I I D R R B |

L 20 O S N N N IR T T |

.000
.aoo
.000
B.000

CYN

.QQ100
.00100
.00100
.00120
.00130
.00130
.Q0130
.00110
.00080
.00080
.00070
.L0E50
.gar7e
.00220
.00300
.00330
.00005

ELE
SPD
BDF

PAGE i

{ 17 SEP 76
VON = .000
BRK = 25.000
LAP = .06
ELEVON AILRON
.02000 -.01000
.02000 -.01000
.04000 -.02000
.02000 .gigoo
.01000 .02000
.04000 .01000
.05000 .01o000
.02000 .03000
.02000 . 02000
.02000 .02000
.03000 .01000
.02000 -.01000
-02000 .02000
.02000 -.01000
.00000 -00000
.00000 .Q0000
.00059 00445
ELEVON AILRON
.00000 -.01000
.0i000 ~.0egoo
-01090 -.02000
.01000 -.01000
.00000 .06000
.01000 .0l1000
.01000 -.01000
.01oee -.02000
-01000 -.02000
.04000 -.01000
.03000 -.02000
.g1o00 ~.03000
.06000 -.01000
.04000 .00000
.06000 -.01000
.01000 -.03000
.00036 L00148



DATE 05 D

SREF
LREF

[~ %
Lt

SCALE

MACH
.ou8
047
.47
Q47
.ou8
.048
.oub
.46
. 046
.oue
.046
.ou7
.o48
.046
.a47
.QuB

—— s n e e prb s e e G ket e Gt e 1

AL LWL E

EC 79

REFERENCE DATA

2690.0000 SQ.FT. XMRP
474.8000 IN.

N —O®aO O E W 1

19.
GRAD!

.010

0zZ0

[SR=10)

020

. 060
.Q30
.980
.960
.980
.880
.950
.g4e
.830
.980

960
ENT

LPHA

-1

fu

10.
11
13.

4.
i5.
16.
.930

17
<0

.950
.010
.010
4.020
6.030
7.
1a.010

950
980

.980

0i0
coo
050
020

g10

GRADIENT

IN.

YMRP
ZMRP

RUN NO.

CN

. 17500
.044i10
.088c0
. 15840
.22230
.28600
. 343860
. 39880
.45380
51170
.57030
.68250
. 78670
.88640
.01320
.12910
.06636

RUN NO.

CN

-.16550
~-.03350

.09920
.e2430
L 344a0
45100
.56830
.62470
.673830

.. 73670

179100

.82300
.81300
L0470
. 11400
.0BS4 1

LI ]

LA77 TABULATED SOURCE DATA

ARC 200-1
1076.7000 IN. XO
.0000 IN. YO
375.0000 IN. 20
107 0 RN/L =
CA . CL
. 14030 -.17010
. 13950 -.0u410
. 14050 .08420
. 14Q80 . 14880
.i413C .21190
. 14030 .2iesl
.1383¢C .32720
13880 .37838
13510 .43070
13340 . 48460
13170 .53880
13020 64080
13070 . 73200
13330 .81580
12120 .92320
13150 1.01640
ggoe! 06382
5/ 0 RN/L =
CA cL
. 14570 -.16040
14650 -. 03340
14730 .08390
th740 .21410
14530 .32700
14190 42700
13700 .53580
13460 .58770
13280 .63660
13230 68800
13200 . 73560
13200 . 78950
12300 .B403C
13310 .92400
13230 1.00144
00030 . 06275

11 (LAY OVIOL

8.03 GRADIENT INTERVAL = -S.

co

. 14620
. 13950
. 14350
. 14880
. 15660
. 16500
17270

1 12
+ ISLIHG

. 19660
21160
.2c870
.26860
.31640
L3710
.43760
.50830
.00170

P T N O T T N A A B |

CLM
L0750
.05270
.03010
.01750
.00580

. 00480
L0127

01220

.p0a4s0

.0e876

.03450
.04230

.04740
.pu810

. 06470
.07880

L011N7

[ N T T S T NN B B |

8.00 GRADIENT INTERVAL

CD

.15130
. i4630
. 16070
. 16280
. 18070
.20290
.23370
.e5110
.27080
.29480
.31940
. 34800
.37880
.4+3930
.50560
.00126

I T N I A A

CLM

.07430
. 04570
.01300
.00380
.0e170
.03310
.Q4170
. 04560
. 04820
.05180
.05330
.05820

- . 08780
-.07320

.47780

.01318

F I R IR RS T T R B B

cy

.0otu0
.Qot1o
.00070
.00050
Baliisi=e

.0002e

.0p060
Ralab RN
. 00070
.00130
.001860
.0ou400
.00260
.00250
.00510
.00%860
.00020

= -5,

cY
.00240

.002810

.00229
.00180
L0010
. 00050
.00020
,00030
.00120
.00390
.00%20
.00270
.nn270
.00090
.00 140
.06009

3t
Al
R

RN/ZL

8s6/

[ T B T |

[ T T R R I |

00/

LRON
ODER

5.00

cBL

.00020
.00000
.00020
.000%0
.00030
.ggesg
.00g010
.oon1o
.000e0
30050
.6001t0
.00010
.00060
.00070
.00020
.00020
.oo010

5.00

cBL

.00040
nanin

PRSI R

.00000

-.00020
-.00020

.00010
.00000

-.00010

(T T T I |

.gogio
.0oos0
.000%0
.0o02e
L0080
.0oeto
.00140
.00010

(R2B0O1)

PAGE
( 17 SEP

PARAMETRIC DATA

[T TR T T TR N Y I |

[ T T T S S NS B O B |

LY

SPOBRK

BOF

TN T N S N T HO N T A S B I |

Vg ]
CR*h

LAP

ELEVON
.00000
.01000
.00000
.01000

ELEVON
.00Cco0
.0oo00
.02000
.0100C0
.01000
.02000
.02000
.02000
.03000
.03300
.p2000
.02000
.01000
.03000
.02000
.0C251

2
76 )

.00
25,000
.000

ATLRON
. 02000
.01000
.Qecoe
.01000

e

AILRON
.03000
-01000
.01300
.00000
.02000
.01000
.gl1o00
.01000
.02000
.02000
.Q10400
.02000
.g10040
.62000
.010040
-.00450



DATE 0S5

SREF
LREF
BREF
SCALE

nmn w4y

MACH

.188
.186
.198
. 196
. 187
.198
. 188
.197
.198
.197
197
.188
.i98
.198
.198

e min v m e b e e bt b e b e i e

DEC 79

REFERENCE DATA

26390.0000
474 .8000
236.7000

L0150

ALPHA

.880
.0eo
.020
.020
.cao
.980
.970
.990
.970
.010
.980
.010
.00
.990
.980

GRADIENT

SQ.FT. XMRP

IN.
IN.

YMRP
ZMRP

RUN NG.

CN
-. 14350
=010
. 10630
22470
. 34030
.48400
.DB450
.62130
.67530
.72970
.78190
.83800
.BYIG0
.99730
1.08070
.06126

LA77 TABULATED SOURCE DATA

ARC 200-1
= 1076.7000 IN. XO
= L0000 IN. YO
= 375.0000 IN. Z0
2 0 RN/L =
CA cL
. 15090 -.13810
. 18040 -.017490
. 14880 10100
. 14740 21380
. 14550 .22380
14230 42980
. 137390 53220
. 13570 .58400
13w10 .63280
. 13280 .BB10G
. 13350 . 72650
L13ul0 L7770
L 13490 .Bi880
. 133390 .a0720
. 13320 .87960
-.00060 . 05856

7.96 GRADIENT [INTERVAL = -5,
cD CLM cy
. 19580 .06270 .00310
. 150M0 .@3420 .00300
. 15240 .0o0sto .0g240
. 16280 -.01230 .00220
. 18050 -.03170 .00e1o
.20400 -. 04670 .00070
.23360 -.05350 . 00050
.25160 -.05660 .00040
27120 -.05980 . 00060
.29370 -.06300 .00080
.31840 -.06740 .00040
24660 -.07280 -.00190
37980 ~-. 47720 -.0038706
43530 -.08500 -.00100
43780 -.08770 -.00050
00:15 -.01247 -.00016

11ILATT) OViC!

BETA
AILRON
RUDDER
RN/L

00/

5.00

cBL

.00030
.0oo30
.gooto
.00020
.goa7e
.00000
-00010
.00040
.Q0010
.g0gs0
.00020
.00020
. 00040
.00050
. 00060
.gooos

PAGE 3
{R2B0Q 1) { 17 SEP 76 )
PARAMETRIC DATA
.000 ELEVON = -000
.000 SPDBRK = 25.000
.000 BOFLAP = .000
8.000
CYN ELEVON AILRON
-.0oes0 .02000 .01000
-.00080 .00009 .00000
-.000%0 -.03000 .03000
-.00080 .00Co0 .01000
-.00080 -01000 .000080
-.00080 -.01000 . 02000
-. 00080 -.02000 .01000
-.00080 .01000 .01000
-.00080 .00000 .01000
~.00100 -.02000 .02000
-.00080 -.02000 .01000
L0000 -.03000 01000
-.0G050 -.03660 51600
-.00060 -.02000 01000
-.00080 -.04000 01000
ocooo -. 00443 .00151



DATE 05 DEC 79

SREF
LREF
BREF
SCALE

H KN

MACH
.893
.898
.B899
.geg

faYoYs]
=191

.8s8
.200
.800
.900
.899
. 833
.800
.B899
.800
.80p
.S01

MACH
L8483
.9u8
.950¢
.849
.949
. 949
S947
.848
=L
.848
.849
.9u8
.g49
.948
.89
.580

REFERENCE DATA

2690.0000 SQ.FT. XMRP

474.8000 IN.
936.7000 IN.

01

50

ALPHA

=1

[s o IO 0 LR PR Ry

.950
.030

L8380

020
nnn

IRV

.020
. 000
.880
.860
.90a0
.020
.030
.0l0
.060
.070

9.380

19.
GRAD!

ENT

ALPHA

-1

.910

.060

PR ITNOWO-IJOO LWL

19

110
.078
.030
.030
.0B0
.020
.0en
.040
.010
.020
.030
.070
.048

990

GRADIENT

YMRP
ZMRP

RUN NC.

CN
-.15280
-.04a30

.075C0
. 13530
. 18620
.238%0
.2B44 0
. 33200
.37750
L42540
48410
.58680
.68930
.78720
.89600
.e8500
.05731

RUN NQO.

CN
-. 16670
-.04050
.08340
14510
20430
.eb360
. 32590
. 38360
44070
.8_0o080
.55360
.B8970
. 763380
.86700
.97830
1.07610
. 06236

LA77 TABULATED SQURCE DATA

ARC 200-1
= 1076.7000 IN. XO
= .0000 IN. YO
= 375.0000 IN. ZC
28/ 0 RAN/L =
CA cL
.07800 -. 15020
.080e0 -.0ucel
.07880 .07220
.47890 . 13090
.07830 .18020
.07620 .23080
Repictily .2751a0
.67340 .32060
.07210 .368380
.07140 .40920
.07030 L4B450
. 06980 . 55330
.07260 .65120
,07380 . 74560
.07200 .82950
.07320 .800670
-.00014 . 05586
55/ 0 RN/ =
CA cL
. 10400 ~. 16310
. 10230 -.04060
. 10360 .07950
10110 . 13950
.09960 . 19740
.08730 .e5400
.09570Q .21400
.08510 .36910
.032100 .42350
.09130 .48020
.08310 52970
.08800 .62630
.03010 .71900
.0g9160 .80780
- .09260 .80216
.08210 .97970
~.00060 .08050

LL(LATT)Y OVIO!

a.02 GRADIENT INTERVAL = -5,

8.0 GRADIENT

cb

. 10850
. 10220
. 10660
.10870
.11370
. 12070
. 12880
w2
.15270
. 16830
. 18390
.ee350
.27330
. 32800
.38110
.45450
.06078

CLM

.03710

.02880

.g2080

.D1BS0

[ T T SN PO S S RN N B |

.015320
.01560
01700
.01760
.01830
01740
.01540
.00820
.00030
.00810
.00880
.00140
.00277

CLM

.08470
.03820
.02540
.01650
.00930
.00340
.00ez2e
.00870
01220
.018340
.02250
.02750
.03280
.03670
.0%4360
.04070
.0e752

[ R T T T T T T O T N Y T B B

INTERVAL

T T T N T T JN U T A S N N B

cy
.09270

.02260

.08e90
.08310
. 09440
. 08330
. 08250
.09090
.09ao00
.09030
.03060
.030380
.08930
.08430
. 08040
.07450
.060e3

cY

. 08250
.08160
.08040
.08110
.08160
.08300
.08420
.08350
. 08460
.08%20
.(8320
.07750
.07520
.07130
. 06550
.05130
.goge0

= -8
J.

[

or

Al

RUDDER
RN/L

00/

[ T T T T TN T R N E RO I N BN BN N |

[ T T T T T N T O TR O S N B B B |

-
1

LRON

5.00

cBL
.00150

noz7eEN
P VW OGW

.00520
.0as570
. 00580
.0066C
.00820
. 00880
.0Hita
.gi210
.g1210
01170
.01l12¢
.00980
.00950
.00970
.00074

c8L

. 00660
.00850
.01050
.01020
.0098s0
.01600
.01020
.g1ied
.01090
019g
.01190

.01390,

.01460
.01620
.01700
.01800
00055

(R28002)
PARAMETRIC DATA

4.000

.0o0
.000
8.000

CYN
.01320

n1230
u

PR et

01370
.01350
.01340
.01280
.01180
.G1070
.01000
.00870
. 009580
. L0800
.00430
-.00120
-.00740
-.0l24d
.00006

CYN
.009328
.01a10
.ai1olo
.01060
.o1e
.griec
.01250
.01e4C
.01270
.61280
.01250
.01000
.00850
.00610
.00400

-.01010
.gooig

[ AN A s Y]
[ Iy 28 |

SPDBRK

BOF

{20 T I B B B |

P
t 17

LAP

ELEVON
.03000

.02000

[=RORRLES

.01000
.01000
.01000
.01000
.01000
.00000
.01000
.01000
.02000
.00000
.03000
.04000
.63000
.03000
.00545

ELEVON
.03000
.03000
.02000
.01000
.01000
.olooga
.0oo0ao
.geeac
-01000
.Qedod
.Q4Qoo
.04000
.02000
.04 000
.06000
.02009
.00390

AGE

Y

SEP 76 )

nnn
PR

25.000

.000

AILRON
.01000C

PRER-1E 1018

AILRON
.01000
.00000
.01000
.01000
.01000
.a10ag
.01co00
.c1o00
.02000
.gegoe
.02000C
.01000
.03000
.0e000
-00000
.00000
.0oosee



DATE 0% DEC 79

SREF
LREF
BREF
GCALE

oot

MACH

.0u8
047
L0477
.045
.048
S04
.08
045
.ouE
L0456
.Qu3
.Quy
. 045
.045
.045
.0uB

- e m b et e b bt n o bea e b e

REFERENCE DATA

£690.000C SQ.FT. XMRP

474.8000 IN.
936.700C [N,

.0150

ALPHA

-1

DI T~ CUuoaONERunN

.960
.0ao

.020

.980

.020
.020
.0u0
.020
.000
.040
.020
.980
.006
.010
.950

360

GRADIENT

ALPHA
.940
.alo
c.
Y.
6.
8.
10.

11

L0107
1e.
13.
tu.
15.

16.
18.
20.
GRADIENT

020
030
050
oo
ouQ

Oug
080
070
120
080
030
o040

YMRP
ZMRP

CN
-. 17600
-. 04590
.098s0
. 14880
.217a0
.27840
.34+080
.39830
45670
.51830
.57570
.68290
.79150
.88ee20
1.00520
1.10800
. 06571

RUN NO.

CN

T -.1659C

-.03710
. 09420
.22320
.34220
.45600
.573860
.62750
.68340
.73880
. 79560
.85580
.90550

1.00770

1. 10960
.06519

LA7T TABULATED SOURCE DATA

ARC 200-1
1076.7000 IN, XO
.0000 IN. YO
375.0000 IN. 20
18/ 0 RN/L =
CA cL
14310 -.17100
L 1u2u40 -. 04590
. 14280 .08180
. 14330 L4210
. 142380 .20s40
14230 26580
14180 . 32400
. 14180 .37800
. 14090 43270
.13910 49100
. 132760 L54300
. 13420 614010
. 13270 . 73580
-13090 .82830
. 12980 .91630
. 12830 . 99840
.00o03 .06311
70 RN/L =
CA L
14720 -.16090
14750 -.03710
.14780 .088s90
. 14780 .21220
. 14630 .32590
. 14450 43140
14010 -54040
. 13780 .58870
. 13570 .64010
- 13460 .68910
L 13430 L73810
. 13380 .79120
L1340 .83290
. 133260 .81680
13110 .897%0
.000i .062s1

11{LATT7) OvVIOl

g.00 GRADIENT INTERVAL = -G,

CD

. 14990
. 14240
. 14580
. 15090
. 15780
. 16620
. 17690
.18950
.03l
.21890
.23560
.27300
. 32030
.37380
.43330
.48370
.00145

7.99 GRADIENT

co

. 15270
. 14750
.15110
.16310
. 18160
.20660
.23800
-.25510
.27520
.289830
.22370
35240
. 37960
©. 43830
.50340
.00176

L JNU T T T Y N SN O B B §

I N A A B e e e )

cLH

.07100
. Q4870
.027390Q
01770
.00%80
.00330
.01190
.01680
.02320
.02360
.03510
.O4180
.04780
.05350
.06130
.06730
.gio78

Cin

.07181
.0u510
.g18e0
.00480
.0eten
.03340
.04310
.Quel0
.QuBBG
.05160
.08660
.06200
.0651C
.07140
. 07660
.01esy

(T T T N T Y TN NS SN O Y RO SO B 4

INTERVAL

IR U I O R R A R R A A A I |

cY

.07770
.07540
.07460
.07350
.07280
.07280
.07300
.07670
.07870
07940
.07830
.07500
.07840
.G7700
.07870
.07070
.0oa78

= -8,

~r
or

.07660
.07500
.07e60
.07090
.06900
. 06990
.068380
06810
.Q7070
07420
.07370
07240
.07e60
.06870
.06630
.00098

BE
Al

RUCDER
RN/L

00/

[ IR T R A N DT I N T N S A S NN A |

0o/

(IR N T (O T T RO AR R N A A I A |

TA
LRON

5.00

CBL
.006850
.003880
.01110
.gloee
.o1esa
.gcleeo
.plo7a0
Q1010
.01050
.ariug
.012ue
012390
.012%0
.Qiebld
.010e0
.0!1090
.0006s

5.00

~r
[ =1

.00690
.00910
.00950
. 00980
.00310
.00950
.01070
.Qgriio
.0111o
.01130
.009%0
.00830
.00750
.00870
. 00970
.00046

(R28002)
PARAMETRIC DATA

. 000
.000
.000

8.000

CYN
.00630
. 00640
.00610
.00600
.00530
.00520
.06550
.go710
.gosio
.oos40
.00850
. L0780
.ggeno
.U0340
.QoQs0
-.00470
-.000e3

CYN
.00690
.00670
. 00540
.00480
.00380
. 00420
.00370
.00360
.00350
.00410
.00350
.00180
©.00070
-.00310
~.00680
-.00038

ELE
SPD
BDF

{ I Y T A U Y Y A T Y N B B B |

LI S T I I I A |

PAGE
{17 SEP

VON =
BRK =
LAP =

ELEVON
. Q0000
.00000
.01000
.01000
.03000
.02000
.01000
.02000
.02000
.02000
.01000
.03000
.0t1000
. 02000
.graoo
.03000
. 00434

ELEVON
.01000
.01000
.02000
.00000
.02000
.00000
. 02000
.02000
.03000
.03000
.02000
.02000
.02000
.02000
.02000
.00301

5
7% )

.00¢

25.000

.000

AILRON
-.01000
.00000
.00000
.00000
.00000
-.g0loo0
.00000
.00000
-.010080
-.01000
-.02000
.00000
-.02000
.00000
-.02000
.01000
.00147



DATE 05 DEC 72

SREF
LREF
BRFE
SCALE

W

MACH
.197
.ige

.18
_1eR
. 198
-196
. 196
195
.196
L1385
. 187
. 186
. 185
. 196

— e o at e ek Bt b G Aren b e S

]
—

=3 <} £

-

263u.0000 SG.FT.
4%74.8000 IN.
936.7000 IN.

.0150

ALPHA
.810
.u20

n=20

PRI =4Y)

L0140
.0620
.8991
.ez20
.000
.020
.080
.070
LU0
> 080
L030
.040
GRADIENT

REFERENCE DATA

XMRP
YMRP
ZMRP

RUN NO.

CN

-. 14330
Loe4id
.09770
.21630
.23730
.4509C
.S6860
61210
.672%0
.72380
. 79080
.84510
.89230
.99180
.oe4s0
. 06085

non ok

LAT7 TABULATED SOURCE DATA

ARC 200-1 11ILATT OVIQ]
L7600 IN, XC
.0000 IN. YO
.0000 IN, 20
RN/L = GRADIENT INTERVAL =
cL co CLM cY
-.13820 . 15760 .061860 -.07500
-.0e2%i0 L18170 .03520 -.07280
.08240 .15330 .01080 -.07110
.20600 . 16290 -.01070 -.06880
.32010 . 18100 -.03050 ~. 06550
. 42550 .20500 -.04260 -.06500
.53550 .237e0 -.05320 -.06360
.5312¢ .E5450 ~-.05610 -.06380
.62933 .27380 -.05870 - . 06650
68410 .23e00 -.08570 -.06740
73410 .32310 -.07150 ~.06880
.78050 .35130 -.G67550 -.06890
.31950 .37720 -.07580 -.069880
.90180 .43380 -.08160 -.06470
. 87450 43340 ~-.0837C -.061G0
.0581% .00030 -.01e2! .00103

-5.00/

[ N T S R N R O B |

{R2B002!
PARAMETRIC TATA

4.000

.000
00u

8.000

CYN

.00610
. 00560
.00470
.003%0
.g6elo
.0GiB0
.00110
.00060
.N0130
.000%0
.0uo30
L0040
.pa11g
.00380
. 00950
L0004y

[ IR U T R T N N I 4

PAGE

<]

{ 17 SEP 76 )

ELEVON =
SPOBRK =
BDFLAFP =

ELEVON
.02000

. 08600
.atoo0o
.04000
.010G0
.04G600
.03000
.06000
.07 200
.070G0
.080040
. 014698

L0G0
25.000
.00

AlILRON
.0100GC
.02naa
.Gango
.08000



DATE 05 DEC 79 LAT7 TABULATED SOURCE DATA PAGE 7

ARC 20C-1 L1(LATT) QVIO! - TO + BETA (R2B0OO3) (17 SEP 76 )
REFERENCE DATA PARAMETRIC DATA

SREF = 2696.0000 SG.FT. XMRP = 1076.7000 IN. X0 ALPHA =  10.000 ELEVON = .000

LREF =  w74.8000 IN. YMRP = .0000 IN. YO AILRON = .000 SPDBRK =  25.000

BREF = 936.7000 IN. ZMRP = 375.000C IN. Z0 RUDDER = .000 BODFLAP = .000

SCALE = L0150 RN/L = 8.000
RUN NO. 321/ 0  RN/L = 7.88  GRADIENT INTERVAL = -5.00/ 5.00
MACH BETA CN CA cL co CLM cY cBL CYN ELEVON AILRON
.949 -6.220 .65730 .09020 .53300 .18640  -.02163 .12670 .01410  -.01380  -.06000  -.03000
.qug -4 160 .55970 .08990 .53560 18570 -.02460 .08500 00810 -.Q0900  -.04000  ~-.07000
.950 -3.130 .55850 .09040 .53440 18530  -.02440 .06300 .00500  -.00630  -.05000  -.05000
.94 -2.080 . 55860 .09090 .53440 18630  -.02350 .0u240 .00210  -.00380  -.01000  -.07000
.947 -1.010 .55290 .09040 .52830 18470 ~.02040 .01900 .00060  -.00490  -.01000  ~-.08000
.847 .000 .55050 . 09060 .52660 .ig450  -.02120 .00000  -.00080  -.00310 .00000  -.05000
.9ug 1.020 .5595¢C .09260 .53ugp .i@asa -.02510  -.0}720  -.00320  -.0018Q  ~-.02000  -.06000
.qu8 2.090 .55250 . 09080 .52830 18540 -.02180  -.03600  -.00610  -.00010  -.0P000  -.05000
.9u8 3.150 .54910 .08930 .52520 .18380  -.02160  -.05680C  -.00900 .00210  -.03000  -.04000
.950 %.180 .54680 .08990 .52300 18330  -.02220  -.07590  -.01320 00930  -.04000  -.03000
.945 6.270 LB4460 .09230 .52030 .18580  -.02260  -.12270  -.01710 .01590  -.05000  -.G6000
.9uB 8.380 .53750 .09210 .51350 .18380  -.01260  -.16560  -.02090 02110 -.01000  -.05000
GRADIENT  ~-.001327 .00001  -.00135  -.00023 .00027  -.01811  -.00236 00174 .00048 .00399
RUN NO. 8/ 0  RN/L = 7.83  GRADIENT INTERVAL = -5.00/ 5.00

MACH BETA CN cA cL co CLM cy CBL . CYN ELEVON AILRON
1.118 -6.160 .58530 13940 .55170 24010 -.04190 .09800 01410 -,00800 .60000 .02000
1.116 -4.110 .58120 . 13760 .54810 .23730  -.04300 .06330 .00g40  -.00520  -.02000 .02000
1.115 -3.080 .57810 13730 .54510 22640 -. 04240 .04720 .00700  -.00450  ~-.02000 .01000
1.116 -2.030 .57560 . 135690 .54290 .23530 -.04210 .02380 .00460  -.00330  -.01000 .01000
1.115 -.380 _57220 13870 .53350 23430 -.0u220 .01380 00220 -.00218 .00000 .60000
.11 .010 .56790 . 13680 .53540 .23350  ~-.04120  -.00110 00020  -.00110  -.01000 .60000
1.116 1.070 .57250 13740 .53960 23560  -.04210  -.01720  -.00210  -.00020  -.03000 .02000
1.117 2.140 .57630 .13810 .54380 23720  -.Q4410  -.03340  ~.00500 .00090  -.01GC0 .00000
.11y 2.200 57640 . 13900 .54320 .23790  -.04370  -.05050  -.00780 .00220  -.01000 .00000
1.115 4.250 .57350 . 14000 .54010 23810  -.04350  -.06820  ~-.01070 .00360  -.01000 .00000
1.115 6.370 57120 . 14250 .53750 24020  -.04220  -.10850  -.01510 .00770  -.02000 .01000
1.116 8.480 57430 14320 .54030 ~24170  -.03740  ~-.14840  ~.02090 01240 -.02000 .00000
GRADIENT  -.00052 .00029  ~.00057 .00021  -.00016  -.0IS57  -.00237 .00105 .00065  -.00176



DATE 05 DEC 79

SREF
LREF
BREF
SCALE

MACH
197
. 196
.197
. 196
.186
.186
L1935
L1596
. 196
194
.186
. 187

- o e At wmn b m i e

REFERENCE DATA

2680.0000 5Q.FT. XMRP

474 .8000 IN.
836.7000 IN.

L0150

BETA

-6.
Y,

-3

OO FWNn) -

180
120

.nen
-2.
.980
. 006
. 080
- 140
.210
.270
.390
.500

040

GRADIENT

YMRP
ZMRP

RUN NO.

CN
87700
57730
.576C0
.57340
. 56660
.56200
. 56680
.5B8G0
.56830
.58720
.56380
.86740
-.00111

LA77 TABULATED SOURCE DATA

ARC 200~
1076.7000 IN. XO
.0000 IN. YO
275.0000 IN. Z0
4/ Q RN/L =
CA CcL
. 13980 .54350
12880 .84410
13880 . 54290
13840 54040
13730 53400
12660 .52960
12680 .82290
13810 .53600
13916 53573
{4020 .53380
14130 .530u40
14160 .53380
00008 -.00113

I1(LATT! OVIOl

7.86 GRAD!IENT INTERVAL = -5.

CcD
.23880
.23180
.23730
.23630
.2333C
.23230
.232u00
.23570
.23670
.23730
.23770
.238840

-.00008

F U TR N S T N R N B N N |

- 70 + BETA

CLM

.0%es0
.05420
. 05480
. 05380
.058180
.05090
05100
.05200
.gsa2¢
. 05240
.051&0
.Q4840
.00031

cy

. 09450
.06140
.04470

.0981¢0
. 13480
.01487

AL
Al

RU
AN

0o/

L IR T T I R B |

PHA
LRON

OOER
N

5.00

CBL
.01360
.gosze
.00720

!

[ IO T I I

(R2BLD3)
PARAMETRIC DATA

0.000
.00o0
000

8.000

CYN

. 00480
.00310
.00220

.00150

.oo130
.00079
.000%0
.00g010
00050
.00100
. 00290
. L0500
.00045

ELE

ane

PAGE
17 SEP

VON

SPOBRK =

=]

QuUr Lar

EL_EVON

-.02000

.02000

-.02000

[ IR T T O T S B |

AnnNN
POUUUU

.0z2000
.02000
. 02000
. 02000
. 02000
.g1o0a
.01000
.ge000
.co0cal

8
76 )

.000
25.000

WU

AILRON
.02000
.02000
.01000

nnnon
SUUUUU

.g1000
.Gi1GCo
.ot1oco
.01006
.00000
-.01000
.00000
.01000
-.00207



DATE 05 DEC 79

SREF
LREF
BREF
SCALE

oo u

MACH
.952
.950
.951
.949
.94
.948
.950
.9u7
.951
.a47
L8447
.849

L3

[ NI 1
e e e )
T e S
QO FJMOmAOANEHRO

REFERENCE DATA

2680.0000 SCG.FT. XMRP

474.8000 IN.
936.7000 IN.

.0150

BETA

~6.220
“4.
-3,
-2.

D £ W —

8

140
100
06

.890
.010
.080
L1400
. 190
.220
L3110

380

GRADIENT

A
. 160

.080
. 040
.00o
.970
.020
.120
. 180
.24g
.300
.400

480

GRADIENT

YMRP
LMRP

RUN NO.

L CN
.56130
.55930
56280
.55880
-B5040
.550%0
.55G40
. 55480
.B5%780
.54780
.539%0
.53940

-.000%8

RUN NO.

fod X
oy

.585490
.58150
.57890
.57610
.57160
.57030

LA77 TABULATED SOURCE DATA

ARC 260-1
1076.7000 IN. XQ
.00CC IN. YO
375.0000 IN. ZO
322/ O RN/L =
CA cL
. 09260 .53720
.088380 .53520
.09140 .B3840
.09080 .53460
.039030 .82650Q
.09010 .52690
.08200 .53490
.39120 .53060
.09270 .533c0
.08380 .52400
.03130 .51600
.08270 .51520
.Qocto -.00095
3/ 0 RN/L =
CA cL
. 13840 .55220
. 13750 54840
.13730 54590
.13700 .S4340
. 13670 .53800
. 13660 .53760
13740 .B4030
13810 .54310
. 13830 .54300
14010 .54080
w210 .53820
14320 .54070
.00028 -.00060

ILLATT) OVI0t

7.98 GRADIENT INTERVAL = -5.

CcD
. 18900
. 18560
.18770
. 18620
. 18400
. 18430
.18810
. 18620
.18820
. 18350
. 18330
. 18480
-.00004

8.00 GRADIENT

co

.24020
.23730
.23650
.23550
.23420
23420
.23580
.23690
.83770
.23840
.24+000
.a24180
-00020

(I N S I N N A B A I N |

LI T N R NN S NN N N B N R |

+ 70 - BETA

CLM

.02400
.02430
.02680
.02350
.02050
.02010
.02450
.02280
.02580
.022%0
.02060
.01330
.00015

CLM

.04160
.04330
.0u280
.04e40
.051380
.04160
.04240
.04 390
.04 380
.04420
.04220
.03720
.0ootie

[ I I A O |

INTERVAL

cy

. 18590
. 08440
. 06250
04170
.01840
.00000
.01820
.036940
.05780
.07670
- 12390
. 16570
01810

= -5.

cy

.09780
.06250
.0uB30
. 02960
.01350
.00180
.01780
.03460
.05160
. 16890
. 10970
. 14840
.01558

AL
Al
RUI

RN/L

00/

[ 2 T